Calcium currents were examined in an experimental model in the embryonic chick heart with a congenital malformation known as persistent truncus arteriosus. This is a severe defect characterized by failure of conotruncal and aorticopulmonary septation of the embryonic heart tube. As a result, no separation into the aortic and pulmonary arteries occurs, and there is a common outflow tract. The hearts with persistent truncus arteriosus had a 26% greater ventricular to whole embryo weight, which indicated that the ventricles were enlarged. Both the low-threshold T-type (ICa.T) and the 1,4-dihydropyridine-sensitive L-type (ICa.L) Ca21 currents were present in the ventricular myocytes from hearts at day 11 of incubation. However, day 11 hearts with persistent truncus arteriosus showed a twofold reduction in the peak magnitude of 
general acceleration of protein synthesis,2 is myocardial hypertrophy. In contrast, a recent report indicates that whereas the embryonic heart enlarges in response to increased hemodynamic burden, the increase in muscle mass is due to myocardial hyperplasia.3 Despite such compensatory mechanisms, hearts that are not relieved of the excessive burden inevitably will fail.1 Increased ventricular mass and contractile function have been well characterized in adult experimental models that increase hemodynamic burden by constriction of either the systemic or pulmonary outflow tracts. 4 In addition, these models have revealed a number of changes in the electrical activity of myocytes. The most consistent observation is a prolongation of the action potential, which may be accompanied by a more depolarized diastolic potential and less membrane depolarization during the plateau phase. 4 Figure 1 ) were ablated bilaterally with a microcautery as described by Kirby.9 The incidence of parasympathetically aneural hearts with PTA under these conditions was greater than 95%.9 Sham eggs were windowed, and the vitelline membrane was ruptured without disturbing the embryo. All eggs were resealed with cellophane tape and harvested at day 11 Cl-
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Results
The "cardiac" neural crest and nodose placodes were ablated bilaterally and before migration at Hamburger-Hamilton stages 8-10 (18-24 hours incubation) as described by Kirby9 (Figure 1 ). These ablations resulted in a heart with both a PTA and an absence of intracardiac postganglionic parasympathetic neurons. 9 Because the embryos with PTA and parasympathetically aneural hearts do not survive beyond day 12, the ventricles from sham-operated and experimental embryos were taken on day 11. The mean weight of sham-operated embryos was not significantly greater than experimentals (4. 18±0.10 g, n=28, and 3.89±0.17 g, n=15, respectively). The ventricles from experimentals were 20% larger than shams by wet weights (47.2±2.8 mg and 37.7±1.5 mg, respectively; p=0.0011). These data yielded an average ventricular to whole embryo weight that was 26% greater for the experimental embryos, which indicated that the hearts with PTA were enlarged.
In contrast, the average cell diameters and capacitances of sham-operated and experimental ventric- (Figures 2A and 2C) . The current-voltage relations ( Figure 2C ) indicated no change in the amplitude of 1Ca.T in experimental hearts compared with shams. The amplitude of 1Ca.L was calculated by subtracting the amplitude of 'Ca in the presence of nifedipine from the total 1Ca. The current-voltage relations in Figure 2C were a further indication of a decrease in the peak amplitude of 1Ca.L. In order to visualize 1Ca.L directly, a 500-msec prepulse to -40 mV was used to inactivate most or all of 1Ca.T ( Figure  3) . The current-voltage relations in Figure 3B clearly demonstrate the reduction of 1Ca.L in the ventricles from experimental hearts. In both sham-operated and experimental ventricles, the peak currents were somewhat smaller than would be expected from the current-voltage curves shown in Figure 2B . Most likely, there was Ca'+-dependent inactivation of ICa.L due to increased [Ca'+]i from activation of 'Ca.T during the 500-msec prepulse to -40 mV. 20 Although the data shown in Figures 2 and 3 were collected within 10 minutes after patch break, it remains a possibility that the decreased lCa.L in experimental ventricles may be a result of a greater rate of calcium current "rundown." 1Ca,L rundown was examined over 10-minute periods by stepping from -80 to + 10 mV for 400 msec every 10 seconds. The protocol was initiated approximately 30 seconds after patch break. The results illustrated in Figure 4 indicated that the rate of rundown was the same for both shamoperated and experimental ventricles with a decrease in peak magnitude of about 25% over the 10-minute period. Also, the peak current from experimental hearts was consistently twofold less at each time point when compared with sham-operated. Therefore, 1Ca.L rundown was not affected by the neural crest ablation and subsequent development of PTA.
The reduction of 1Ca.L in experimental ventricles could be explained by a comparable decrease in the number of L-type Ca2+ channels present. To examine this possibility, the number of DHP receptors was quantified using the high-affinity L channel antagonist ['H]PN200. Figure 5A illustrates contributing factor in heart failure.5 These data further indicate that at a relatively early age, the embryonic heart is capable of responding much in the same way as the adult heart in the presence of an excessive hemodynamic burden.
